linear space HP, 2(F) of all harmonic forms of type (p, q) on V with coefficients in F. In particular, the dimension of Hq( V; QZ(F)) is always finite.
1. Introduction.-This is a preliminary report of a generalization of divisor class groups on algebraic varieties to groups of complex line bundles over compact Kahler varieties. In the case of algebraic varieties, a divisor class defines a complex line bundle whose structure group is the multiplicative group of complex numbers. Therefore, on Kahler varieties, we replace the notion of divisor classes by that of complex line bundles, and determine the structure of the group of such complex line bundles. In this way we are led to the definition of Picard varieties attached to Kahler varieties.
2. Groups of Complex Line Bundles.-We denote by C the complex line (i.e., the field of all complex numbers) and by C* the multiplicative group of complex numbers acting on C. Let V be a compact Kahler variety of complex dimension n and let F be an analytic fibre bundle over V with the fibre C and the group C*. In what follows we call such a bundle F simply a complex line bundle. Letting U = f Uj I be a sufficiently fine finite covering of V and p be the projection of F onto V, we havep-'(Uj) = C X Uj, and ¢j X z e C X Ujisidenticalwith k X ze C X Uk if and only if tj = fJk(z)>k, fjk(z) being a non-vanishing holomorphic function defined in Uj n Uk. We say that the bundle F is defined by the system of functions fjk. Clearly (4) is a discrete subgroup of HO, '(V) generated by 2g vectors which are linearly independent with respect to real coefficients. Hence the factor group HI, '(V)/3 is a complex torus of dimension g and the isomorphism HO lf°(V)13 (5) holds.
In order to determine the explicit form of the correspondence a-F, take a point z(j) in each Uj e U. Then the element hN e HI(N; U') approximating h = i*Xz is given by the system of constants = fz(k Lefschetz, May 29, 1953 In a previous paper' we have determined the structure of the group of complex line bundles over a compact Kihler variety. In this paper we show that for an algebraic variety this group is isomorphic to the divisor class group, and we obtain, in particular, a new proof of the Lefschetz- Hodge theorem conceruing algebraic cycles. Moreover, we prove Igusa's first and second duality theorems. We continue with the notation of the previous paper.
Let V be a non-singular algebraic variety of dimension n imbedded in a projective space. As was shown in Section 2 of the previous paper, every divisor D on V determines the corresponding complex line bundle {D I over V which may be identified with the divisor class of D. In fact,
